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Abstract 
Foodborne illnesses are syndromes including nausea, vomiting, abdominal cramps and diarrhea caused by the ingestion of food 
contaminated by chemical substances or microorganisms and/or their toxins. Reporting of food poisoning has been mandatory for 
European Union member states since 2003. Data collected by the European Food Safety Authority (EFSA) include number of 
outbreaks per causative agent, number of human cases as well as hospitalization and death rates. This paper will focus on meat 
products as food vehicles for FBOs. Following the legal definition of meat and meat products and the European reporting 
scheme, the main pathogenic bacteria will be presented. 
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1. Legislation and meat products 
The definition of a “meat product” is laid down in Annex I to Regulation (EC) No 853/20041. Meat includes parts 
of domestic ungulates and solipeds, poultry, lagomorphs and wild game animals as well as blood, carcase and 
viscera. Following the bovine spongiform encephalopathy crisis, the European Union (EU) rearranged the hygiene 
legislation to enhance responsibility of food producers, and used scientific information coming from ad hoc expert 
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groups to define a template for the future EC 2073/20052. This regulation on microbiological criteria for foodstuffs 
entered into force on January, 1st, 2006 in all EU Member States (EU MS). With this regulation, process hygiene 
criteria as well as food safety criteria were introduced. Process hygiene criteria have been defined for five food 
categories (meat and meat products, milk and milk products, egg products, fish products and vegetables, fruits) and 
food safety criteria were defined for six hazards (Salmonella spp., Listeria monocytogenes, staphylococcal 
enterotoxins, Cronobacter sakazakii, Escherichia coli and histamine). Other items are also covered in the regulation 
including sampling plan, test portion and the couple analyte/food stuff to be tested. Tables 1 and 2 present the food 
safety criteria and the process hygiene criteria to be tested in meat and meat-based products according to the EU 
regulation N2073/2005.  
Table 1. Food safety criteria for meat and meat products according to the EC regulation N2073/2005. 
Food category Analyte Sampling 
plan 
Limits (ufc/g) Analytical reference 
method 
Stage where criteria applied 
1.4 Minced meat and 
preparation intented to 
be eaten raw 
Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on, the market 
during their self-life 
1.5 Minced meat and 
preparation made from 
poultry intented to be 
eaten cooked 
Salmonella 5 0 Absence in 25 g 
 
EN/ISO 6579 Products placed on, the market 
during their self-life 
1.6 Minced meat and 
preparation made from 
other species than 
poultry intented to be 
eaten cooked 
Salmonella 5 0 Absence in 10 g 
 
EN/ISO 6579 Products placed on, the market 
during their self-life 
1.7 Mechanically 
separated meat (MSM) 
Salmonella 5 0 Absence in 10 g 
 
EN/ISO 6579 Products placed on, the market 
during their self-life 
1.8 Meat products 
intented to be eaten raw 
excluding products 
where Salmonella risk 
will eliminate 
Salmonella 5 0 Absence in 25 g 
 
EN/ISO 6579 Products placed on, the market 
during their self-life 
1.9 Meat product made 
from poultry intented to 
be eaten cooked 
Salmonella 5 0 Absence in 25 g 
 
EN/ISO 6579 Products placed on, the market 
during their self-life 
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Table 2. Process hygiene criteria for meat and meat products according to the EC regulation N2073/2005. 
Food category Analyte Sampling 
plan 
Limits (log10 
cfu/cm2 daily mean) 
Analytical reference 
method 
  n c M M  
2.1.1 Carcases of cattle, 
sheep, goat and horse 
Aerobic colony 
count 
  3.5  5.0 ISO 4833 
Enterobacteriaceae   1.5 2.5 ISO 21528-2 
2.1.2 Carcases of pigs Aerobic colony 
count 
  4.0  5.0 ISO 4833 
Enterobacteriaceae   2.0 3.0 ISO 21528-2 
2.1.3 Carcases of cattle, 
sheep, goat and horse 
Salmonella 50 2 Absence in the area 
tested per carcase 
EN/ISO 6579 
2.1.4 Carcases of pigs Salmonella 50 5 Absence in the area 
tested per carcase 
EN/ISO 6579 
2.1.5 Poultry carcases of 
broilers and turkeys 
Salmonella 50 7 Absence in 25 g of a 
polled sample of 
neck skin 
EN/ISO 6579 
2.1.6 Minced meat Aerobic colony 
count 
5 2 5.105 5.106 ISO 4833 
E. coli 5 2 50 500 ISO 16649-1 or -2 
2.1.7 MSM Aerobic colony 
count 
5 2 5.105 5.106 ISO 4833 
E. coli 5 2 50 500 ISO 16649-1 or -2 
2.1.8 Meat preparation E. coli 5 2 500 5000 ISO 16649-1 or -2 
2. Reporting of food-borne outbreaks at the EU level 
Microbiological security in the food industry requires sanitary procedures and regular decontamination of 
production and storage equipment. As consumers expect that the foods they purchase and consume will be safe, 
there is a need for close monitoring of pathogens. This trend is amplified both by Western countries population 
aging leading to an increase in immunocompromised individuals, and by changes in eating patterns favoring the 
emergence of new pathogens. For this purpose, the EU created the European Food Safety Authority (EFSA), defined 
general principles and requirements of the food law and laid down procedures to ensure food safety especially in the 
EC regulation 178/2002 article 143. Basically, foods should not be placed on the market if they are unsafe (injurious 
to health or unfit for human consumption). The EU also defined rules to declare food poisoning events and, in 2005, 
the reporting of food-borne outbreaks became mandatory for EU MS. In 2014, new harmonized specifications on the 
reporting of these outbreaks at EU level came into force4. In order to harmonize data collected, the former 
classification “verified” and “possible” was abandoned and replaced by “strong” and “weak” evidences. When a 
FBO is suspected, the member state health system needs to co-ordinate activities to establish the degree of 
relationship between suspected foods and laboratory results. If medical, epidemiological and laboratory data are 
consistent, a FBO investigation can be considered well conducted and strong causal evidence can be highlighted. In 
the opposite case, or in the case where no particular food vehicle is suspected, the outbreak is classified as weak 
evidence outbreak. However, the food-borne outbreak investigation and reporting systems at national level are not 
harmonized within the EU. Therefore, differences in the number of reported outbreaks, the types of outbreaks and 
causative agents do not necessarily reflect different levels of food safety between EU MSs. The high number of 
reported outbreaks may reflect the increasing efficiency of the EU-MS systems in investigating and identifying the 
outbreaks.  
EFSA is responsible for examining the data on zoonoses, antimicrobial resistance and food-borne outbreaks 
submitted by MSs in accordance with Directive 2003/99/EC5 and for preparing the annual Community Summary 
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Report from the results. Data are produced in collaboration with the European Centre for Disease Control (ECDC), 
which provides the information on zoonosis cases in humans, the Zoonoses Collaboration in the National Food 
Institute of the Technical University of Denmark assisted EFSA and ECDC in this task.  
For example, in 2013, a total of 5196 weak and strong evidence outbreaks were reported by 24 EU MS6. These 
outbreaks involved 43183 human cases, 5946 hospitalizations and 11 deaths. Salmonella remained the most 
commonly detected causative agent (22.5%) followed by viruses (18.1%) and bacterial toxins (16.1%). Among the 
839 strong evidence outbreaks, meat and meat products were identified as the source vehicle in 23.7% 
corresponding to the first food category. This category includes bovine meat (3.6%), broiler meat (5.2%), mixed 
meat (7.2%) as well as pig meat (7.7%).  
Some bacteria such as Salmonella, E. coli and Campylobacter can be found in raw meat; thus, there is a need to 
cook these foodstuffs thoroughly to avoid food poisoning outbreaks. Moreover, after cooking, meat needs to be kept 
separate from raw food to prevent cross contamination. Examples of food poisoning outbreaks involving other 
bacteria without any dedicated criterion in the EU regulation 2073/2005 are numerous and available in the literature. 
Among these pathogens, coagulase positive staphylococci and their enterotoxins are responsible for numerous food 
poisoning outbreaks7. Among other bacteria producing toxins, food business operators should pay attention to 
Bacillus cereus sensu lato and Clostridium spp. to avoid large food poisoning outbreaks. Bacillus cereus is a 
common microorganism, occurring in soil, air, dust, water and in many raw and processed foods. The fact that 
spores of this bacterium have a remarkable ability to survive different environmental stresses, makes it very difficult 
for the food industry to exclude B. cereus from their products. Although Clostridium perfringens is responsible for 
high numbers of food poisoning cases in Europe every year, it is theoretically easy to control in the meat industry. 
For this bacterium, spore adhesion is not the specific problem, since, due to its anaerobic properties, as it does not 
grow on surfaces in the meat industry. The main reason this bacterium is mainly restricted to meat products is its 
demand for 13 different amino acids, which it cannot synthesise.  
To conclude, as meat is a source of proteins, vitamins, minerals and fat, pathogenic bacteria can easily 
contaminate and/or grow to hazardous levels for human health when ingested. The most efficient ways of 
controlling these pathogens are to perform a proper disinfection of critical surfaces in food plants and to use efficient 
temperatures for cooking and cooling. 
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